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Although there has been considerable recent interest in micro-credit programs, rigorous evidence on the impacts of forming self-help groups to mobilize savings and foster social empowerment at the local level is virtually nonexistent, despite a large number of programs following this pattern. The authors use a large household survey to assess the economic and social impacts of the formation of self-help groups in India. They find positive impacts on empowerment and nutritional intake in program areas overall and heterogeneity of impacts between members of pre-existing and newly formed groups, as well as non-participants. Female social and economic This paper-a product of the Sustainable Rural and Urban Development Team, Development Research Group-is part of a larger effort in the department to better understand the impacts of decentralized governance and local development. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at kdeininger@worldbank.org or yliu3@worldbank.org. empowerment in program areas increased irrespective of participation status, suggesting positive externalities. Nutritional benefit was more pronounced for new participants than for members of pre-existing groups. Evidence of higher consumption-but not income or asset formation-by participants suggests that at the time of the survey, the program's main economic impact had been through consumption smoothing and diversification of income sources rather than exploitation of new income sources. Evaluation of such programs in ways that allow heterogeneity of program impact can yield highly policyrelevant insights.
Introduction
In an effort to improve the effectiveness of efforts at reducing poverty, programs that fall under the broad rubric of "community driven development" (CDD) have recently seen tremendous expansion. The amount of World Bank loans under this category alone is estimated to have increased from US$ 0.3 billion per year in the late 1990s to some US$ 7 billion annually in 2006 Rao 2004, Mansuri and Rao 2007) . As a result, CDD is now applied in areas ranging from delivery of agricultural technology and inputs to health care, education, micro-finance, and insurance. The motive for such expansion is a belief in local actors' informational advantages regarding local needs and their ability to monitor outcomes at lower cost. However, especially in stratified societies with few countervailing institutional arrangements, local groups' informational advantages may be more than compensated by the dangers of elite capture. This implies that empirical assessment of the impact of such programs and the factors conducive to attaining outcomes will be desirable.
This paper focuses on a large CDD program in the Indian state of Andhra Pradesh (AP) that is innovative in combining social empowerment with micro-finance intervention. The program focuses exclusively on women and draws on self-help groups (SHGs) as the primary channel for delivering interventions. To do so, it builds on a large infrastructure of pre-existing SHGs that largely focused on micro-credit that was established in the state during the 1990s. To expand coverage of the poor and generate synergies between social and economic development, SHGs' traditional focus on micro-credit is complemented by an emphasis on empowering women socially and economically. The first step in doing so, which is a focus of the evaluation in this paper, is to foster formation of SHGs by targeting the "leftover poor". This is to be followed by efforts to build the capacity of existing SHGs, and establishment of second tier institutions at the village and mandal (county) levels to capitalize on economies of scale in capacity building, credit and insurance, and to ensure that public programs reach the poor.
We aim to evaluate the impact of the program at the household level. To do justice to program objectives, we consider economic and non-economic outcomes. We draw on a 2004 survey of more than 6,000 households in program districts where the program became available in 2001 and control districts where it became available in late 2003. Our data provide rich information on female empowerment, nutritional status, consumption, income, and assets that can be used as measures of the economic and social impacts of the program.
Methodologically, we combine three elements, namely (i) a pipeline setting to create groups that are arguably comparable in unobservables; (ii) propensity score matching on observables over an appropriate 1 area of common support at village and household levels; and (iii) difference-in-difference estimates for information on assets and empowerment that can credibly be obtained via recall. To allow for (indirect) effects on households in program areas who did not join the program and to distinguish the effects of the program from those attributable to the formation of SHGs prior to its coming into force, we estimate heterogeneous program impact on three sub-groups of households in program areas, namely (i) those who joined new groups under the program (new participants); (ii) those who already participated in an SHG before the program started but converted into a program group subsequently (converted participants); and (iii) those who did not join the program (non-participants). To control for household self-selection into program SHGs, we form control groups using households who were potentially new, converted, and nonparticipants in the control districts based on their participation status three years after the program being available. Our key identification assumption is that self-selection into different groups of participants is identical in treatment and control districts. Propensity score matching is then used to balance treatment and control on observables. We also estimate mean program effect for households in treatment areas irrespective their participation status. This analysis is free of worries on household self-selection and can be used as a robustness check.
There are three main findings. First, social capital and economic empowerment increased equally for participants and non-participants in program areas, consistent with the notion that the program generated positive social externalities. In fact, our inability to reject the hypothesis of equality of such increases among the three groups implies that the program's impact on increased social empowerment was independent of group participation, pointing towards the project's emphasis on social aspects as an improvement over past efforts at SHG formation. Second, we find a significant impact on nutritional status that differed between new and converted participants. While the former increased their intake of calories and protein by about 9 and 17 percentage points, respectively, the latter show a significant (and, with about 9 points lower) increase only for protein consumption. The fact that these increases were achieved despite prevalence of a severe drought in the state at the time of the survey suggests that the program's provision of mechanisms to smooth consumption and diversify consumption sources together with groups' efforts at improving the quality with which public safety net programs are implemented did have a tangible impact. Third, there is evidence of significant gains in consumption for participants in new groups (17 percentage points) though this is not matched by a commensurate increase in income or assets. The estimation of mean impact suggests positive effects on female empowerment, nutritional status, and consumption, which is consistent with our former findings.
The paper is structured as follows. Section two describes key features of the program, introduces data and descriptive statistics, and discusses questions to explore. Section three describes methodology. Section four presents the empirical results and the implications for the program. Section five concludes by linking results to the overall literature and drawing out implications for follow-up research.
Program description
To understand the intervention at hand and potential synergies between social and economic outcomes that the program was expected to foster, this section discusses key benefits and challenges of a CDD approach, describes key characteristics of the program, and discusses questions to explore.
Key issues in CDD interventions
To take advantage of superior options for monitoring at the local level and at the same time empower local people, the CDD approach is now used in a wide range of areas that range from delivery of agricultural technology and inputs to health care, education, and micro-finance. Not surprisingly, in view of this wide coverage, there is a considerable variety in approaches, in particular the level of institutional development preceding group formation and its expected trajectory thereafter, the way in which decisions are made, the mechanisms used to allocate project resources between capacity building and provision of public as compared to private goods and the associated outcomes, as well as the level of external checks or independent control mechanisms. Still, the unifying theme in this expansion is a belief in local actors' informational advantages regarding local needs and their ability to monitor at lower cost. Transferring resources to local communities is expected to empower them to take control of their own affairs, improve governance and inclusiveness, build capacity, and increase the efficiency with which resources are used to benefit the target groups (Narayan 2002) .
A number of studies note that this assumption may not necessarily hold in practice. For example, it has been observed that in some cases, CDD-type approaches can reinforce existing power structures and rentseeking rather than empower the poor. In some cases, the ability of those who are better networked to determine the nature and location of projects has allowed them to privately appropriate the majority of resources, and silence any by threatening to deny of future project benefits (Platteau and Abraham 2002) .
Also, if, instead of channeling support through institutions that run parallel to elected local governments who are responsible for service delivery, project resources may undermine rather than strengthen local capacity and contribute to establishing parallel structures characterized by lower levels of sustainability and downward accountability (Platteau 2004) . Even if abuse is avoided, high monitoring cost and low human capital endowments by the poor may limit participation and create opportunities for elites to monopolize access to appropriable benefits (Gugerty and Kremer 2006) . While locals will have better access to information on outcomes that can be observed with little effort, they may lack the know-how or time to carefully monitor the quality of service provision in complex settings, e.g. if quality is not immediately obvious and monitoring characterized by scale economies (Olken 2006 , Olken 2007 .
All this implies that, without an institutional structure that provides checks, balances, and ways to translate information into sanctions at low-cost, knowledge about abuse may be deflected by those responsible through a combination of co-optation and bullying so that, instead of helping to improve service quality, it may lead to frustration and intra-community strife. Although quantitative assessments are rare, there is evidence that abuse of project resources can have large impact on outcomes; a recent study finds that up to two-thirds of the resources transferred to communities were dissipated in rent seeking. Together with potential negative externalities -in one case project managers could, after taking their cut, only afford to provide sick goats that infected and eventually killed much of the healthy onesthis can almost wipe out project benefits (Ensminger 2007) . Careful assessment of the impact of CDD programs and the way in which these relate to complex local institutions will thus be of great importance (Conning and Kevane 2002) .
Program characteristics
We aim to evaluate the first three years' implementation of the first phase of the IKP (Indhira Kranthi Patham) program in Andhra Pradesh, also known as DPIP. A typical program SHG consists of 10-15 members who meet regularly to discuss social issues and activities, deposit a small thrift payment into a joint account, and make decisions on loans. Loans come from four sources: commercial bank, internal saving, grants provided by the program under a "community investment fund" (CIF), and other line departments. To cater to the needs of the poor, the earlier focus on micro-credit was expanded to include in-kind credit for food, provision of insurance, and empowerment of the most marginalized. Since 2002, the program started to support the federated SHG structure at the village level that gradually took over the distribution of subsidized foodgrain under the public distribution scheme from private operators who had failed to make it available to intended beneficiaries. 3 In addition to improving access to food and risk-coping, this offered a way to attract new members. Furthermore, providing grain as an in-kind credit was expected to help in establishing a discipline of periodic meeting attendance, saving, and (re)payment.
Data sources and descriptive statistics
We use a survey conducted simultaneously in DPIP and RPRP areas from February to June of 2004.
Districts were chosen to represent all the state's macro-regions. Villages were randomly selected in these districts, and then households in these villages with weights applied based on their poverty status from the census of PIP. 4 The household questionnaire which was complemented by questionnaires at group, village, and mandal levels, consisted of male and female parts administered separately -and as far as possible simultaneously-to the main male or female person in the household, normally the head and Household consumption includes food and non-food consumption over the past 30 days and more lumpy items over the past year. 8 We compute the amount of calories and protein consumed by multiplying physical quantities of more than 30 food items in the questionnaire's consumption section each with their caloric and protein content based on the standard reference for Indian foods (Gopalan et al. 2004 ).
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Income includes crop production revenue in each of three seasons, wages, self-employment profits, and sales and consumption of livestock and by-products. Consumption and income are expressed in per capita terms based on adult equivalent measures.
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Village characteristics and initial conditions in terms of undesirable social practices in table 1 support the notion that DPIP focused on more backward areas. With 22% as compared to 16% in RPRP areas, the share of tribal households is significantly higher. Only about half (53%) of the DPIP villages compared to some three-quarters (74%) under RPRP have access to a bus and 46% compared to 60% a telephone.
While levels of schooling were not significantly different between the two areas, level of female economic activity (from the PIP exercise) was much higher than in RPRP areas and initial social conditions less favorable in DPIP areas as indicated by significantly higher levels of prevalence of caste panchayats (49% vs. 32%) temple prostitution (8% vs. 4%) and untouchability (32% vs. 24%).
Household demographics, initial conditions, and outcome variables are illustrated in table 2 for the whole 7 The Kaiser-Meyer-Olkin measure, a measure for the sampling adequacy or homogeneity of variables, is 0.91 for the social capital and 0.86 for the economic empowerment index. As measures larger than 0.80 are considered meritorious, this seems appropriate (Kim and Mueller 1978) . 8 Although the survey instrument is less disaggregated than that used by the NSS, it follows the overall structure used there. 9 For fruits or vegetables where the survey includes only aggregate spending, we use the 55 th round of the National Sample Survey (NSS) to derive the price and caloric content of a representative basket of these consumed in Andhra Pradesh. 10 The adult equivalent measures for caloric and protein consumption are obtained using nutritional requirements by sex and age as weights, i.e., weights are 1.2 for adult males, 0.9 for adult females, 1.0 for adolescents (12 to 21 years), 0.8 for children aged 9 to 12, 0.7 for children aged 7 to 9, 0.6 for children aged 5 to 7, 0.5 for children aged 3 to 5, and 0.4 for children younger than 3 (Gopalan et al. 2004) . For income and overall consumption, we assign weights to be 0.78 for anyone older than 60 or younger than 14.
sample, DPIP and RPRP areas separately, and our sub-groups of new, converted and non-participants in IKP. In DPIP areas, household sizes are larger and a greater proportion was tribal or lived in hamlets with associated lower levels of access to social amenities. At the same time, there is little difference in literacy.
Initial conditions, based on recall, point towards lower quality of housing and lower levels of consumer durables per capita in DPIP areas although more households have access to land, in line with a more agricultural orientation of the latter. DPIP areas' relative social backwardness is indicated by significantly lower initial levels of women's initial social empowerment and social capital. Summary statistics for outcome variables, which may of course be affected by the project, are presented in the bottom panel.
Total per capita spending and income were R 6,951 and 5,858 (about US$ 175 and 150), respectively with households in the DPIP having lower income but higher spending than those in RPRP areas.
11 Average per capita caloric and protein intake were 2,052 calories and 47 grams of protein per day, both slightly higher in DPIP than in RPRP areas.
We use a summary of group activities, disaggregated for newly formed and converted SHGs at the start of the program and in 2003, respectively, to motivate hypotheses regarding program impact as well as the need for an evaluation to distinguish between new and converted groups. The elements of greatest interest relate to group discipline as well as the two types of activity, on micro-credit and social activity, advanced by the groups. Improvements in the level of group activity and adherence to rules are most clearly visible from the increased number of groups who met at least monthly, which rose from 48% to 70% overall.
While only 23% of newly formed groups then in existence met at this level of frequency in 2001, this had increased to 72% in 2003. Although the share of converted groups adhering to the rule of monthly meetings had also increased, the initial level of 55% was already much higher and, with 65%, the share of groups who met regularly, remained below that of newly formed ones in 2003.
Data regarding the lending portfolio point towards a marked increase in recorded internal lending and access to bank loans and project resources (CIF) while at the same time illustrate the fact that these sources cover very different needs. The share of groups that maintained records for internal lending increased from 28% in 2001 to 55% in 2003, a rise that was largest in the case of new groups (11% to 56%) but also observed in converted ones (32% to 55%), in line with the notion that the project helped to enhance improve group discipline and accountability. The share of groups with access to (project-funded)
CIF resources increased in equal measure for converted and newly formed ones. Access to bank loans increased significantly for newly formed groups, from 16% to 37%, but remained virtually unchanged (49% and 50%, respectively) in the two time periods for converted ones. In fact, data point towards clear differences not only in access to but also in size and purpose of loans; with an average size of R 6,000 and 11 The fact that income was lower than consumption may be due to drought conditions prevailing at the time of the survey that forced households an estimated 46% of loans that are used for consumption smoothing, internal lending is clearly distinct from bank loans, the size of which is, with R 25,000, more than four times larger on average, as well as CIF resources which amount to almost R 40,000 per loan. Also, with 55%, the majority of internal loans is devoted to consumption smoothing (defined as consumption for food, non-food, health, and life cycle events), compared to much lower shares (of 15% and 23% in 2003, respectively) in bank and CIF loans.
Finally, the data also point towards activities that had the potential to generate positive externalities that would benefit all villagers rather than (as credit access would do) group members only. In addition to awareness-raising events in all program villages to induce group formation (i.e. in 2001 for treatment and in 2003 for control villages), about 21% of groups implemented specific activities in the social sphere to counter discriminatory practices and enhance female empowerment. Specific projects benefiting the whole community to make available in-kind credit for food and marketing services were implemented by 36% and 10% of groups, respectively, in 2003.
Hypotheses to be explored
The brief review of group activities reinforces the need to account for heterogeneity of program impacts and leads us to formulate a number of hypotheses regarding program impacts. The heterogeneity of expected program impacts across different groups forms a key element of our identification strategy, based on a number of considerations.
First, we expect program impacts on female empowerment for group members and, possibly to a lesser degree, non-participants. Two channels will be most relevant for such impact. One, in terms of social empowerment, is likely to benefit everybody in the community irrespectively of their group membership.
It would operate through social mobilization at the start of the program to include poor and marginalized women as well as activities by SHGs to stigmatize undesirable social practices at the community level. A second channel, the impact of which is more likely to be limited to group members, is through regular discussion of social issues and exchange of information in group meetings. Having savings and access to credit may improve women's position within the family and give them more freedom to be involved in social, economic, and political activities.
Second, impacts on increasing consumption are expected to be more pronounced for group members, especially in newly formed groups, but could, for example through the interventions of in-kind credit for food, also arise for non-participants. Participants' nutritional status could, of course, also be improved by higher levels of income or assets (in particular livestock which was one of the main productive investments promoted under the CIF) from activities aiming at income generation under the program.
to borrow or use savings to smooth consumption. Alternatively, it could be due to under-reporting of some income component.
However, given the apparent slow disbursement of CIF funds, we expect that impacts in terms of increased income and asset accumulation, which would be limited to group members to start with, will be less pronounced.
Empirical method
As a phased random roll-out originally envisaged for DPIP areas was not implemented, our identification strategy has to rely on weaker assumptions. We do so by combining pipeline, propensity score (PS) matching and difference-in-difference estimation methods. The pipeline derives from the fact that DPIP and RPRP are two phases of the same program but with distinct geographic scope. At the time of the survey, DPIP had been available to survey villages for about three years while RPRP was just starting, implying that under fairly general assumptions, villages or households in RPRP areas can serve as a control for those in DPIP areas. 12 We use PS matching to deal with differences in observables between treatment and control groups. Furthermore, we complement estimates of the program effect in levels for income, consumption, and nutritional status with those from difference-in-difference estimates based on recall to assess the program's impact on changes in female empowerment and asset endowments.
Before estimating heterogeneous effects for sub-groups of participants and non-participants in DPIP areas, we start with an estimation of mean program effects for households in program areas. In this analysis, our treatment group includes households in DPIP areas irrespectively of their participation status, and the control group includes households in RPRP areas. In order to control for possible nonrandom placement of DPIP, we use PS matching to deal with the difference in observable village characteristics between DPIP and RPRP.
To make unbiased inferences on the heterogeneous impact for sub-groups, we need to consider the fact that unobservable household characteristics are likely to lead to self-selection into the program. To do so, After identifying the control groups, we use PS matching to evaluate program impact for each sub-group separately. In addition to village characteristics, we also include a set of household level variables as matching variables. These household level variables are expected to affect outcome and/or program participation. In the appendix, we justify the inclusion of these household variables and derive our key identification assumption: the distribution (conditional on observables) of unobservables that affect both outcome and participation is the same in DPIP and RPRP areas for each of the three groups. In other words, the self-selection is the same in DPIP and RPRP. The fact that DPIP and RPRP constitute two phases of the same IKP program and the equivalence in survey timing provide a strong argument in favor of this condition to hold. Knowledge spillovers whereby households in RPRP areas learn about the program and plans to expand its coverage to include them could prompt adjustment in their behavior accordingly, thus invalidating the condition. However, survey data suggest that this is not a concern; only 6% of respondents in RPRP areas indicated that they had heard about the IKP program at all, but not plans for expanding it, in 2004.
To illustrate the PS matching and trimming method we use, let D=1 if a household was treated and D=0 otherwise and denote corresponding outcomes by . Letting X be a vector of observables, the underlying assumption of PS matching is that, conditional on X, the outcome if not treated is independent of the actual treatment, i.e., . It has been shown that (Rosenbaum and Rubin 1983) where is the propensity score, defined as
We use a PS-matched kernel method and a PS-weighted regression method (Hirano et al. 2003) . The PSmatched method estimates , / ) (
where is the number of treated villages, is the weight corresponding to villages i (treated) and j (untreated), and
where is a kernel function and is a bandwidth parameter. We use bootstrapping with 100 )
Since average treatment effect (ATE) can only be estimated consistently in the common support region of X, the choice of trimming method is important. We follow Crump et al. (2007) to determine the common support region by
and otherwise solves
This method minimizes the variance of the estimated average treatment effect on the treated (ATET).
Estimation results
Applying the methodological framework discussed above to estimate mean program effects suggests that the program did contribute to greater empowerment, improved nutritional diversity and higher levels of consumption, but not improved income. Followed by this, heterogeneous estimates of impact at subgroups allow us to draw inferences on variation in the incidence of benefits between participants and nonparticipants within the program areas.
Average treatment effects
At the village level, the vector X includes demographics such as presence of hamlet, caste, size, headship, and literacy; aggregate initial economic conditions such as availability of public bus and telephone, and adherence to undesirable social conditions including caste panchayats, child marriage, untouchability, and temple prostitution. Results from estimating propensity scores across villages as reported in table 4 suggest that DPIP villages have higher shares of low-caste and tribal populations and females who are economically active. Similarly, access to infrastructure is significantly lower and the incidence of caste panchayats much higher. The pseudo R 2 of 0.31 suggests satisfactory predictive power.
While there is considerable overlap in the middle of the distribution, high densities close to 1 and 0, respectively, highlight the need to trim and re-weight to obtain consistent estimates of program impact by focusing on a common support area. Appendix figure A1 plots densities of the estimated propensity score in treatment (DPIP) and control (RPRP) villages as well as the cut-point of the PS values above which villages are trimmed. To illustrate the impact of doing so, table A1 in the appendix displays simple differences between the DPIP and RPRP samples (col. 1) and the PS-weighted and kernel-matched trimmed samples (cols. 2 and 3). Although simple differences between the groups are large and statistically significant, trimming and matching based on the propensity score eliminates any significant differences, balancing all the variables of interest between the two samples. Table 5 reports estimates for average treatment effects on households in the project area as well as average outcomes for treatment group and weighted average outcomes for controls based on the PSweighted and kernel matched methods for the trimmed samples, respectively. 13 Results, which are very consistent between the two methods, point to statistically significant effects on female social capital, economic empowerment, political participation, protein intake, and per capita consumption, but not on calorie intake, per capita income or assets.
We find evidence of an economically and statistically significant program impact on female social capital, economic empowerment, and political participation. Estimated impacts on political participation suggest that 5% women attended village meetings (gram sabhas) more frequently due to the program. To interpret results for social and economic empowerment, col. 1 of table A3 provides estimated effects using the PSweighted sample disaggregated by individual index components. Noting that these are double differences, they suggest that the program contributed to an estimated increase of trust in other villagers, elected representatives, or government representatives of between 7 and 22 percentage points. Similarly, the project is estimated to have expanded the share of women who are able to set aside money for themselves by 16 percentage points and of the share of women who have greater freedom to participate in other economic and social activities by between 5 and 11 points, depending on the indicator.
Concerning nutrition, estimates point towards a significant impact on intake of protein -estimated to have increased by about 4 grams or 8% as compared to the counterfactual -due to the program but not on calorie intake. A possible explanation is that the program helped households diversify their diet and 13 The trimming and weights used for matching are based on estimated PS of villages. Thus all households in the trimmed villages are eliminated and all households in a given village are assigned village-level weights. We also use villages as clusters to control for village random effects.
access food of higher quality, either through interventions aiming to directly improve nutrition or by allowing households to consume products (e.g. milk) from livestock acquired through the CIF funds which the project had made available to about one quarter of SHGs in the treatment area. Alternatively, access to savings and credit could have provided better options for consumption smoothing which may have been important in view of the fact that the survey followed immediately on a drought.
We also find an economically and statistically significant impact on consumption which is higher by about R 500 or 8% compared to the counterfactual. This is remarkable because, to the extent that the project reduced prices (e.g. by cutting margins of monopolistic traders who had earlier exploited distress situations), monetary expenditures would tend to understate true consumption and this is an average effect over participants and non-participants in program villages. At the same time, our estimates do not point to any significant impact on income or accumulation of assets over time. Exploring the heterogeneity of program impacts would be of great interest not only to assess the extent to which estimated program effects differ across different groups of participants but also to make inferences on the nature of such effects and the channels through which they materialize.
Heterogeneous impact on new, converted and non-participants
We use the matching and trimming methods described earlier but add household-level explanatory variables. Specifically, we assume that household (location in a hamlet, caste, size, headship, and literacy) and village level demographics (caste composition, population, mean educational attainment, and female economic activity) as well as village level social conditions (existence of caste panchayats, child marriage, untouchability, and temple prostitution) explain participation and outcomes. Initial economic conditions at household (female social capital and economic empowerment, housing quality, land ownership, and value of durable assets) and village levels (availability of public transport and telephone) are assumed to affect outcomes but not participation. 14 Villages are used as clusters throughout to control for village-level random effects.
15 Table 6 reports results from logit regressions of the three types of treatment (new, converted, and nonparticipants) in DPIP and RPRP areas, respectively. 16 The effect of using either trimmed PS-weighted or kernel-matched instead of simple differences between the two samples is illustrated in Estimates of average treatment effects based on the PS-weighted and kernel matched differences for trimmed samples are reported in table 7. The estimates suggest consistency in results between the two methods and those obtained using village-level matching. As one justification for allowing heterogeneity across groups is to explore heterogeneity in program impact, we discuss results together with evidence from pair-wise t tests for the significance of inter-group differences in ATETs as reported in table 8.
A first finding of interest is that increases in female social capital, economic empowerment and political participation are significantly higher for the treated compared to the untreated in all three groups, in line with the notion that social mobilization provides benefits independently of households' participation in SHGs as was indeed intended by the project. For social capital and economic empowerment, the point estimate of the ATT is higher for converted participants than for new and non-participants although the difference is never significant at the 10% level. For political participation, the impact is significantly higher for new or converted participants compared to non-participants. To help interpret the indexes for social capital and economic empowerment, table A.3 compares the differences in their components across groups using the PS-weighted method. It illustrates that the impacts on two of the eight components in economic empowerment are significantly higher for converted participants than for non-participants.
Compared to the lack of significance for calorie intake in the village-level analysis reported earlier, making allowance for heterogeneity of program participants points towards significant increases in the nutritional status of caloric intake as well as protein consumption by new participants but not for those in groups that had been converted or those who did not participate in SHGs. With about 185 kcal and 7.4 grams of protein per day, our estimate of the ATET for new participants points towards a programinduced increase of about 9% and 17%, respectively. By comparison, we find no impact on calorie intake and a smaller effect of about 8% on protein intake for members of converted groups. This is consistent with the notion that households in this group would have had access to consumption-smoothing credit (e.g. through internal lending and/or bank loans) even without the program but that the program allowed households to diversify diets and access food of higher quality. We note that levels of nutritional intake for converted participants in the control group were already higher than new participants. Similarly, we do not find significant program impacts on nutritional intake of non-participants whose consumption levels in the control are already somewhat higher than those of new participants, pointing towards a propoor program impact that helped to improve the nutrition of (poor) participants lagging behind initially. Although the program explicitly aims to increase participants' income and assets, we find no significant differences between treated and controls in these variables for either new or converted participants. This result, which is in line with village-level evidence, implies that, by 2003, the program had not led to a significant increase in incomes or assets of either group of participants. We can think of a number of ways of reconciling this with the evidence of significant impacts on consumption. A first possibility is that the result is due to a short-lived consumption caused by participants consuming the one-time capital injection by the program. Our data which point towards high levels of repayment on project loans, a path of asset accumulation by most groups, and the fact that extrapolating the estimated increase in consumption over the whole project area leads figures that are larger than the net inflow of project resources implies that, although it is a possibility for individual groups that were then disbanded, this is unlikely to be the reason at an aggregate level.
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A second possible explanation is that, at the time of the survey, exogenous shocks may have prevented participants from realizing their potential. Given that, as noted earlier, two of the three agricultural seasons preceding the survey were droughts characterized by large crop failures, and as program areas are more dependent on agriculture and less diversified than control areas, this explanation has some plausibility. 20 In addition, noise in income data could bias results towards zero and thus make it impossible to detect program effects on these variables at standard levels of confidence. 21 A third possibility is that, in view of the target group, a key objective of the project is to help smooth consumption while income effects may be expected to materialize in the future. If this were the case, data from a later stage in the program would be needed to assess whether income effects did materialize or not.
Conclusion and policy implications
Rather than repeating our results, we conclude by highlighting how this paper adds to the literature and point out the scope for follow-up efforts to provide additional insights. By considering outcomes beyond narrowly defined economic variables, we show that community driven development programs can have 18 Note that the slightly lower significance level (of 10% as compared to 5%) for new participants could be due to the smaller sample size. 19 During the period covered by our survey (i.e. June 2003 to June 2006), the average annual net loan receipt per household for program SHG participants was about R 330, which is significantly lower than the estimated increase in consumption. 20 This is supported by the fact that 1,123 of agricultural households out of the total 2,516 households in the DPIP areas reported zero agricultural income in either of the two seasons. 21 In our case, the income aggregate has to be constructed using 116 variables rather than only 84 as in the case of consumption.
social as well as economic effects. Allowing for heterogeneity of program impacts points not only towards a significant average impact on female empowerment but highlights that this effect is indeed an externality that accrues equally to all residents in program villages, irrespectively of whether or not they participate in a self-help group. The fact that benefits accrue even to non-participants suggests that the program's institutional structure has avoided elite capture at least in this respect. On the other hand, finding a significant empowerment-effect even for those who had earlier participated in self-help groups implies that the focus on social issues and women's empowerment is indeed one of the features distinguishing the program at hand from earlier initiatives. Exploring the interaction between social and economic effects would be of great interest, in particular relating to questions such as whether expectation of financial benefits helps provide incentives for group formation or maintenance; whether groups' provision of social benefits has economic impacts, e.g. by increasing loan repayment or the quality of micro-credit projects implemented; or whether a minimum level of empowerment and social cohesion is needed for successful group functioning.
Our results also suggest that, by helping to improve consumption and nutritional status of the poor, a CDD program can benefit the poor even in the absence of measurable impacts on income and asset accumulation. In addition to the reasons discussed earlier, such as exogenous shocks, a short time of program exposure, and various factors that might exert a downward bias on estimates of impact, this raises the possibility that for some in the target group, consumption smoothing rather than greater income, will be a key benefit from program participation. Use of additional data to explore the nature and magnitude of income-and asset accumulation effects, the heterogeneity of such effects, and reasons that might underlie our finding, will be of great interest to better understand the impact of SHG formation and to make inferences on their longer-term trajectory and economic sustainability. These issues are left for future research. et al. 1997) 1
Letting A 10 be the common support of X for D=1 and D=0, these elements can be written as 
through matching methods over the region of common support and reweighing non-treated observations to equate the distribution of X between the two samples.
To derive the conditions under which we can use propensity score matching on observables to estimate program effects, partition the vector of observable household and village characteristics X into two possibly overlapping subvectors T and Z entering outcome and participation functions, respectively, so that . Letting U be a vector of unobservable attributes that affect participation and outcomes, we can write the outcome function as 
where and are some spaces defined by
Z . For any S, the two terms in square brackets in (4) above can be rewritten as
Matching on observables will yield a consistent estimate for ATET over the common support of X under the condition:
That is, in DPIP and RPRP areas, the distribution of unobservables (U ) conditional on observables ( X ) is the same for each of the three groups. Note that we do not need additional assumptions to justify the use of PS, because (12) and (15) together imply 
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